Abstract: Using a unique bank-level dataset on the Ugandan banking system over the period 1999 to 2005, we explore the factors behind consistently high interest rate spreads and margins. While foreign banks charge lower interest rate spreads, we do not find a robust and economically significant relationship between privatization, foreign bank entry, market structure and banking efficiency. Similarly, macroeconomic variables can explain little of the over-time variation in bank spreads. Bank-level characteristics, on the other hand, such as bank size, operating costs, and composition of loan portfolio, explain a large proportion of cross-bank, cross-time variation in spreads and margins. However, time-invariant bank-level fixed effects explain the largest part of bank variation in spreads and margins. Further, we find tentative evidence that banks targeting the low end of the market incur higher costs and therefore higher margins.
Introduction
Like in many developing countries, interest rate spreads and margins have been high in Uganda over the past ten years. In 2004, net interest margins, banks' net interest revenue as a ratio to total earning assets, were 13.4% in Uganda, compared to 8.3% in the average SubSaharan African country, 7.5% in the average low-income country and higher than in neighboring Kenya and Tanzania (Table 1) . At the same time, the average interest rate spreadthe difference between ex-ante contracted lending and deposit interest rates, hit 20%. During the past decade, however, the structure of Uganda's banking system has been undergoing rapid and fundamental changes. Most importantly, the largest, government-owned bank was successfully privatized to a foreign bank in 2002, and the share of foreign-owned banks has increased from 62.4% to 86.7% in the deposit market and 60.7% to 81.9% in the loan market from [1999] [2000] [2001] [2002] [2003] [2004] [2005] . At the same time there was an increase in bank concentration in the deposit, but not in the loan market, mostly due to the privatization and foreign bank entry. What effect did these structural changes have on interest rate spreads and margins? What role do bank characteristics, market structure and macroeconomic factors, such as inflation and exchange rate policies, play in the variation of interest rate spreads and margins across banks and over time?
Interest rate spreads and margins are often used as proxy variables for intermediation efficiency. Whereas in the perfect textbook world of no market frictions or transaction costs, deposit and lending rates are equal, intermediation costs and information asymmetries resulting in agency costs drive a spread between the interest rate paid to savers and the interest rate charged to borrowers, with negative repercussions for financial intermediation.
1 Additional to the contractual and informational framework and the macroeconomic environment, the market structure can have an important impact on the incentives for banks to overcome these market frictions and efficiently intermediate society's savings to borrowers. A number of recent papers have explored the relationship between foreign bank entry, market structure and interest rate spreads and margins (Claessens, Demirguc-Kunt and Huizinga, 2001; Barajas, Steiner and Salazar, 2000; Demirguc-Kunt, Laeven and Levine, 2004) and find a positive relationship between foreign bank entry and intermediation efficiency but no robust relationship between concentration and margins.
This paper explores the effect of bank privatization and foreign bank entry on intermediation efficiency, as measured by interest margin and spreads, in the Ugandan banking market over the period 1999 to 2005. We use a unique bank-level data set that not only includes income statement and balance sheet information, but also information on ex-ante contracted lending and deposit interest rates, loan portfolio composition and branch network. The privatization of the largest and last government-owned bank, UCB, to the South African Stanbic in 2002 not only implied a large increase in foreign ownership in the banking system but was also accompanied by an increase in concentration in the deposit market. Uganda thus offers a unique setting for studying the effects of financial market reform and market structure on interest rate spreads and margins in a low-income Sub-Saharan African economy. Further, these changes allow us to test and distinguish between two hypotheses: first, whether foreign-owned banks are more efficient than government-owned or privately-owned domestic banks, and second, whether there is a spill-over effect of foreign bank entry on domestic banks, forcing down spreads and margins of domestic banks.
Interest rate spreads, or the gap between lending and deposit rates, are due to market frictions such as transaction cost and information asymmetries. Transaction costs associated with screening and monitoring borrowers and processing savings and payment services drive a wedge between the interest rate paid to depositors and the interest charged to borrowers. These intermediation costs, however, contain an important fixed cost element, at the client, bank and even financial system level. Consistent with this, previous authors have found a negative relationship between the size of banks and financial systems and operating costs and interest spreads and margins (Bossone et al., 2002) . The inability of creditors to diversify risks in a competitive market due to market failures or non-existing markets results in a risk premium in the lending interest rate, increasing the lending interest rate beyond the level necessary to cover the creditor's marginal cost of funds plus the intermediation costs discussed above. Consistent with this, banks whose loan portfolios are more exposed to risky and volatile sectors such as agriculture, have often higher ex-ante interest rate spreads. Finally, the inability of the lender to perfectly ascertain the creditworthiness of the borrower and her project ex-ante and monitor the implementation ex-post gives rise to adverse selection and moral hazard, effectively adding another risk premium to lending interest rates (Stiglitz and Weiss, 1981) . However, lack of possibilities to diversify risks and asymmetric information can also result in higher loan loss provisions for non-performing loans, which will reduce banks' ex-post interest margins. Other bank characteristics -again resulting from market frictions -can explain variation in spreads and margins. Higher liquidity ratios as protection against sudden withdrawals reduce the share of deposits that can be used for lending, thus increasing ex-ante spreads (Demirguc-Kunt et al, 2004 ). More profitable banks might be able to charge lower interest rate spreads or enjoy higher spreads and margins explaining the higher profitability.
Interest spreads and margins, however, are not only determined by bank characteristics but also by the market structure. More competitive systems are expected to see more efficient banks with lower spreads and margins. Competition, however, is not necessarily the same as market structure (Claessens and Laeven, 2004) . Demirguc-Kunt, Laeven and Levine (2004) find no robust association of bank concentration with interest rate margins. The ownership structure of the banking system might also be associated with differences in efficiency. Claessens, Demirguc-Kunt and Huizinga (2001) find that countries with higher share of foreign banks experience lower average margins, consistent with the hypothesis that foreign bank entry imposes competitive pressure with resulting efficiency gains. 2 All these studies, however, are based on cross-country panels. This paper studies the effect of market concentration and foreign bank entry for a low-income country's banking system that has undergone profound changes in its ownership and market structure.
Our results support the strong role that bank-specific characteristics play in variation of interest spreads and margins. First, we find more cross-bank than cross-time variation in spreads and margins. Second, and consistent with the first finding, bank-level variables are the statistically and economically most significant group of variables in explaining variation in spreads and margins. Specifically, banks with larger overhead costs, more exposure to agriculture and less exposure to mining as well as domestically owned banks are associated with higher spreads. Higher overhead costs are also associated with higher ex-post margins, while banks with higher share of agricultural lending report lower margins. Larger banks charge lower spreads, but earn higher margins. Although the Ugandan banking market has undergone dramatic changes in its market structure, there does not seem a robust relationship between these changes and variation of spreads or margins over time. Further, we find little evidence that structural changes such as the privatization of UCB and the subsequent merger with Stanbic resulted in significant changes in spreads or margins. 3 Finally, using cross-sectional data for 2004, we find tentative evidence that banks with larger branch networks and smaller average account sizes incur high overhead costs and charge higher spreads, consistent with the hypothesis that at least part of the high margins is explained by outreach efforts. Overall, our findings suggest a limited role for market structure in driving bank efficiency, which points to more structural impediments to lower spreads and margins.
This paper makes several important contributions to the literature on interest spreads and margins. First, we complement cross-country studies on the effect of foreign bank entry and bank concentration with an in-depth country study. 4 Second, unlike other papers, we study the factors determining both ex-ante interest rate spreads and ex-post interest rate margins and can thus compare these results. This comparison leads to interesting findings such that bank size is positively associated with margins, but negatively with spreads. Third, we contribute to a small literature on Sub-Saharan Africa's financial systems. Most papers studying the efficiency and market structure of banking systems, have limited data on Sub-Saharan Africa or focus on nonAfrican countries. Finally, we contribute to a small literature on the effect of financial market structure and financial liberalization in Uganda (Birungi, 2005; Clarke, Cull and Fuchs, 2006; Habyarimana, 2005; Hauner and Peiris, 2005; Cull, Haber and Imai, 2006) .
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The remainder of this paper is organized as follows. Section 2 gives an overview of the main developments in the Ugandan banking sector over the past 20 years. Section 3 discusses 3 While there is the possibility that this could reflect transitory patterns, this seems unlikely given that there is more cross-bank than cross-time variation in spread and thus high degree persistence in spreads and margins. 4 Demirguc-Kunt and Huzinga (1999) and Demirguc-Kunt, Laeven and Levine (2004) use large cross-country bank panels, while Martinez Peria and Mody (2004), Brock and Rojas-Suarez (2000) and Saunders and Schumacher (2000) study the factors behind interest margins in the Latin American region. There is a variety of country-level studies on the effect of financial liberalization on margins or spreads, among them, Chirwa and Mlachila (2004) Uganda's banking system is small, both in absolute terms as in relation to its GDP, as we illustrate using private sector lending. With $200 million of liquid liabilities, Uganda's banking system is smaller than many mid-sized banks in developed economies (Figure 1 ). With Private
Credit to GDP at 5% in 2004, Uganda is significantly below the average for low-income and Sub-Saharan African countries and neighboring Kenya and Tanzania (Table 1) . Further, Uganda has a very low loan-deposit ratio, suggesting that the limited resource mobilization by the banking system is accompanied by even more limited intermediation into private sector loans.
On the other hand, and as reported above, interest margins in Uganda are significantly higher than in other countries, even than in the average low-income and the average Sub-Saharan African country.
While Uganda's banking system is small, it has always had a relatively large number of banks, even before financial liberalization. As of 2004, there were 15 banks, 12 of them foreignowned and the remainder owned by domestic private shareholders. During the sample period of our empirical analysis, the Ugandan banking system has undergone quite dramatic changes in its market structure. Take first concentration, as measured by the Herfindahl indices for deposits and loans. While the deposit market has become more concentrated mostly due to the UCB privatization, there has been no significant change in concentration in the lending market over the past six years ( Figure 2 ). 7 8 Market concentration in Uganda is higher than in the Kenyan and Tanzanian banking sector as measured by the Herfindahl index in deposits and loans (Cihak and Podpiera, 2005) . 9 Further, the Ugandan banking market has experienced a significant increase in foreign ownership over the past years ( Figure 3 ). While the increase in foreign banks' market share in deposits has been mostly due to the privatization of UCB to Stanbic, the increase in foreign banks' market share in the lending market has been independent of this event.
While the formal financial system in Uganda contains not only commercial banks (Tier 1), but also bank-like institutions (Tier 2) and since 2004 microfinance deposit-taking institutions (Tier 3), banks are still the dominating part of the financial system, at least in terms of intermediated funds. Further, Tier 2 institutions are specialized financial institutions whose spreads and margins might not be comparable to banks. We will therefore focus on Tier 1 banks in our empirical analysis.
Methodology and Data
We utilize a panel of commercial banks' interest spreads and margins that allows us to formally investigate which bank-specific, industry and macroeconomic characteristics are the main drivers for the persistently high spreads and margins observed in Uganda. Following Ho and Saunders (1981) ε is the residual.
Finally, we control for year and seasonal effects by including yearly dummy variables and dummy variables for each quarter. The margin specifications are the same as in the above spread equation. We will estimate the margin and spread equations with both pooled OLS and fixed effects regressions. In the latter, we control for time-invariant bank-specific effects. 10 For both the OLS and fixed effects regressions, we will allow for clustered standard errors across observations of the same bank, i.e. will relax the condition that error terms of observations of the same bank are independent of each other. Also, in the case of fixed effects regressions, the coefficients on the dummy variables are approximately the average margin or spread of the individual banks over the sample period. 11 Given the dispersion of data and to control for the potential effect of outliers, we will use alternative econometric techniques in our robustness analysis. Specifically, we will use median least square regressions and robust regressions that both control for the effect of outliers. 10 The problem with pooled OLS is that it is inconsistent if E(xη) ≠ 0, and even if E(xη)=0, it is inefficient because of serial correlation in the error terms ε =η+ v where η captures the unobserved heterogeneity among the observations (i.e. bank-specific effects), v is the error term with the classical standard assumptions and x= (α, B, I, M). 11 The coefficients on the bank dummy variables will not be the exact average margin or spread of the individual banks since other explanatory variables are included into the models.
While spreads are the difference between ex-ante contracted loan and deposit interest rates, margins are the actually received interest (and non-interest) revenue on loans minus the interest costs on deposits (minus non-interest charges on deposits). The main difference between spreads and margins are lost interest revenue on non-performing loans, so that spreads are normally higher than margins. We compute the spread between the weighted average lending rate and the weighted average deposit rate for each bank and each quarter, where the weights are the relative amounts of deposits or loans contracted at specific interest rates in the respective quarter and by the respective bank. While the interest and loan/deposit amount data are available on a monthly frequency, we average them at quarterly frequency to make them comparable to financial statement data.
In the academic literature, many definitions for margins exist, and in the following we will make usage of two commonly used margin expressions. First, we define the variable margin as the difference between total interest income and expenses over total earning assets. 12 Second, wide margin is defined as the difference between interest and commission received over loans and interest paid minus fees over deposits. The latter definition adds interest and fee charges and can therefore be seen as a more complete measure of the interest rate margin.
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We have bank balance sheet data from the Bank of Uganda for interest margins and spreads for the period between the second quarter of 1999 and the second quarter of 2005. We note that this sample period omits the banking crisis in 1998 when four banks were closed.
Further, we do not have spread data for UCB before its privatization; since we are aiming for a 12 Total earnings assets comprise Bank of Uganda bills, dues from commercial banks, other banking institutions and non-banking institutions in and outside Uganda, securities, financing schemes, loans, overdrafts, discounts, administered advances and investments. Total earnings assets do not include cash assets or fixed assets amongst others.
13 See Brock and Rojas-Suarez (2000) as well as Chirwa and Mlachila (2004) for a discussion of different margin definitions consistent sample across the two dependent variables, UCB is thus not included in the sample before its privatization. In robustness tests for the margin regressions, however, we test the sensitivity of our findings to this omission. The average interest spread in our sample is 18.1%, while the average wide margin (margin) is 10.9% (9.7%). The variation of spreads and margins across banks is about three times as large as the variation over time.
Both loan-weighted interest margins and spreads have shown an upward trend over the past years (Figure 4 ), although there are sub-periods with no or even a negative trend.
14 Regressions of both interest margins and interest rate spreads -averaged across banks and weighted by the market share of each bank in the loan market -on a time trend yield significantly positive coefficients. This positive trend is confirmed even when we control for inflation. We also notice that the margin defined as net interest revenue follows closely the wide margin that include fees and commissions, although the gap has somewhat opened over the past few quarters, consistent with claims that banks have substituted interest rate charges with non-interest charges.
We use several bank-specific variables computed from balance sheet and income statements to explain variation in interest margins and spreads. Table 2 provides summary statistics and correlations for the employed variables. Overhead costs are the costs for salaries, motor vehicles, fixed assets etc (depreciation excluded) over total assets and average 7.7% across banks and over time. Overhead costs for the sector have shown an increasing trend over the period 1999 to 2005. Banks' recent investments in physical infrastructure such as increased outreach efforts and very high costs for power and telecommunication might explain the recent increase in operating costs; we will explore this issue in more detail below. Return on Assets (ROA) is defined as profits over total assets and averages 1.9% across banks and over time.
14 While we do not weight the observations in the regressions, we show the weighted interest spreads and margins in Figure 4 as to show the average spread and margin faced by customers.
While banks' profitability hit a bottom after the banking crisis in 1998 -due to the failed privatization of UCB and closure of several banks -it has recovered to pre-crisis levels and has been stable since then. Loan loss provisions are given by provisions for bad debt etc over total assets and -as discussed in section 2 -have been falling over the past ten years. They average 4.6% across our sample. The liquidity ratio is defined as liquid assets relative to short-term liabilities and has been relatively stable over the past ten years, with an average of 86.3%. We will also use the market share for deposits and loans to proxy both for market power of individual banks but also as a proxy for bank size. 15 The average market share is 6%, while it ranges from less than 1% to 32% in deposits and 40% in loans. We include several indicators of market structure that vary over time but not across banks. Specifically, we include the Herfindahl index for both the deposit and the lending market and the foreign bank ownership share in both lending and deposits. We also control for the effect of the privatization of UCB to Stanbic by using a dummy variable that takes value one from the third quarter of 2002 onwards. The Herfindahl index in the deposit market and foreign bank share in the deposit market are positively and highly correlated with each other, while the correlation between the Herfindahl index in the lending market and foreign bank share in the lending market is insignificant.
Finally, we account for potential effects of macroeconomic developments by including variables such as GDP growth, inflation, the real T-bill rate and the change in the nominal exchange rate. Controlling for GDP growth allows controlling for business cycle effects that might especially affect lending rates as the creditworthiness of borrowers varies over the business cycle (Bernanke and Gertler, 1989; Kiyotaki and Moore, 1997) . Inflation can affect spreads if monetary shocks are not passed through to the same extent to deposit and lending rate or adjustment occurs at different speed (Smith, 2001 ). The T-Bill rate proxies for the marginal cost of funds and thus benchmark for interest rate decisions by banks. Finally, changes in the exchange rate are important as especially foreign-owned banks hold a large share of their assets in foreign-currency accounts overseas. Average GDP growth over the sample period was 4.4% at an annualized rate, but very volatile, ranging from -8.1% to 7.5% on a quarterly basis.
16 16 The proxy for GDP growth is a composite index comprising the trade and service sector, manufacturing and agriculture. Trade and services account for 49.6% of credit by commercial banks, but for 13.42% of GDP. Manufacturing accounts for 25.2% of credit, but for 8.8% of GDP while agriculture is 12.2% of credit, but accounts for 41.6% of GDP. The index for GDP is derived by the composite weight of each sector and covers 63.8% of GDP Annualized inflation rates range from -13.2% to 47.6%, with an annualized average of 18.4%.
The real T-Bill rate averaged 6.4%, varying from -1.8% to 15.2%. The exchange rate, finally, depreciated at an average of 14 UShilling/ US Dollar each quarter, but again experiencing wide variation, from a deprecation of 138 Shillings to an appreciation of 247 Shillings. The appendix provides an overview of all the main variables and their sources.
Main Results
This section presents the main results using pooled OLS and fixed effects regressions, while the next section will present robustness tests with alternative estimation techniques. Table   3 explores the bank-level characteristics of spreads and margins, while the analysis of Table 4 includes market structure indicators and macroeconomic factors. In each table, Panel A reports regressions of interest rate spreads, while Panel B reports regressions of the wide margins. In Table 5 , we explore cross-bank variation in outreach and its relationship with efficiency. Table 3 shows the relationship between bank-level characteristics and the variation of interest margins and spreads across banks and over time. We also include but do not report yearly and quarterly dummy variables in these initial regressions in table 3. Column 1 presents a pooled OLS regression with standard errors clustered by banks to allow for potential unobserved factors that cause a correlation of error-terms for individual banks over time, while in columns 2 and 3 we include bank-level fixed effects. In column 4 finally, we revert to OLS with clustered standard errors as we include the time-invariant foreign ownership dummy.
Overhead costs are the main bank-level characteristic explaining variation in interest margins and spreads. Overhead costs enter positively and significantly at least at the 10% level and 87.0% of credit activity. It is more suitable to capture movements in GDP growth than the available index for industrial production.
in all Table 3 The column 3 results suggest that a higher share of agricultural loans is associated with higher spreads but lower margins, suggesting that agricultural loans are more risky -implying a higher risk premium, thus increasing ex-ante interest rates and reducing ex-post interest revenue and thus margins. A higher share of government and mining loans in the portfolio is associated with lower spreads, consistent with the lower risks of both the government and loans to a sector with "easy" collateral. Regarding the economic magnitudes, banks with a 10% higher loan portfolio share in agriculture charge 1% higher spreads relative to the average spread and earn 17 The above findings for the market share of deposits do not hold when using the market share for loans instead of deposits.
1% lower margins. Similarly, banks charge 1.5% lower spreads if their mining loan portfolio share increases by 10%. While the other loan portfolio shares do not enter significantly, the sectoral loan shares enter jointly significant. These results are confirmed when we run these regressions without bank-fixed effects.
The regressions in column 4 suggest that foreign-owned banks charged two percentage points lower spreads over the sample period, but did not earn significantly different margins over the same period. This might reflect lower risk premiums for the clientele targeted by foreignowned banks.
While we do not report the individual bank-level dummies, we note that DFCU and
Tropical have the highest spreads, while Cerudeb, NBC and Coop have the highest average margins. Citibank has both the lowest spread and the lowest margin. In the OLS regressions reported above, the five time-varying variables and time dummies explain only 53% of crossbank, over-time variation in margins and only 27% of variation in spreads. Including dummy variables for individual banks increases the R 2 to 97% in the spread regression and 95% in the margin regression. Therefore, most of the cross-bank, over-time variation in spreads and margins comes from time-invariant bank characteristics. This strong finding is independent of including the yearly and quarterly dummy variables and is consistent with the finding discussed earlier that most of the variation in spreads and margins comes from cross-bank rather than over-time variation. The R 2 in columns 1 and 4 suggest that the time-varying bank-level characteristics explain a higher share of interest margins than of interest spreads.
Summarizing so far, most of the variation in spreads and margins is driven by timeinvariant bank characteristics. Additionally, higher overhead costs, higher lending in agriculture, lower lending to mining and domestic ownership are associated with higher spreads. Higher overhead costs are also associated with higher margins, while more agricultural lending is associated with lower margins. There is evidence that larger banks charge lower spreads and earn higher margins.
In Table 4 , we include market structure and macroeconomic characteristics and run all regressions with fixed effects. OLS regressions give very similar findings when we include the foreign bank dummy. Again, we employ clustered standard errors but leave out the yearly and quarterly dummy variables because of multicollinearity issues.
The privatization of UCB to Stanbic and the resulting increase in market concentration and foreign ownership in the deposit market have not resulted in changes in spreads and margins across the banking system, while they have increased spreads and margins for Stanbic. A dummy variable that takes on value one for Stanbic after the privatization in 2002 is positive and significant in both spread and margin regressions (column 1), suggesting that Stanbic charged higher spreads after the merger with UCB and earned higher margins, most likely due to the riskier loan portfolio it inherited from UCB. 18 A dummy variable that takes on value one for all banks after the second quarter of 2002 when the UCB privatization was completed enters insignificantly in both the spread and margin regressions (column 1). Similarly, the foreign market share in deposits (column 2) and the Herfindahl index in the deposit market (column 3) are insignificant. We note that we do not include the three variables simultaneously as they are highly correlated with each with correlation coefficients of at least 89%.
Changes in the share of foreign-owned banks in the lending market have resulted in no significant changes in margins or spreads. In column 4, we include both the foreign market share in loans and the Herfindahl index in the loan market, as they are not highly correlated with each other. There is some evidence that a higher loan market concentration has led to lower spreads and lower margins. But its economic effect on spreads is relatively small. A one standard deviation increase leads to less 0.7 percentage point lower spreads and 0.3 percentage points lower margins, or 15% of the standard deviation of spreads and 6% of the standard deviation of margins.
Next, we extend the model specification with four key macroeconomic variables.
Specifically, we include the inflation rate, as measured by the CPI, the 91-days Treasury bill rate deflated by inflation, the change in the exchange rate to the dollar as well as a proxy for GDP growth. The results in column 4 indicate that the exchange rate enters negatively and significantly in the spread regressions, suggesting a widening spread in times of an appreciating Shilling. Also, higher inflation leads to an increase in the nominal spreads. Margins are higher in quarters with higher GDP growth, inflation-adjusted T-Bill rates and an appreciating Shilling.
The negative effect of the change in the exchange rate is surprising since the variable captures expectations of exchange risk, for which we would expect a positive sign. As alternative measures for exchange rate risk, we used the quarterly standard deviation over the previous 3, 6
and 12 months, respectively. These three measures are all positively influencing the spread whereas only the 12-month standard deviation is significant in the margin specification, suggesting that exchange rate volatility results in higher spreads.
But overall the economic effects of the macroeconomic characteristics on the spreads and margins are small so this does not change our main findings that bank characteristics such as overhead costs, market share, foreign ownership and loan portfolio composition are the driving factors of spreads and margins. Take the example of exchange rate depreciation. One standard deviation in exchange rate changes results in 0.6 percentage points lower spreads and margins.
Similarly, one standard deviation in GDP growth results in 0.4 percentage point higher margins. Together, these results suggest that part of the high overhead and consequent high net interest margin and spreads in the Ugandan banking system might be driven by efforts to increase outreach. Larger banks, i.e. banks with a higher market share in the deposit market, have lower spreads, margins and overhead costs, signaling scale economies.
Robustness Tests
In this section, we briefly analyze whether the reported findings from above are robust to different estimation methods and also to the alternative narrow margin definition that does not include interest rate fees and charges.
We use two alternative estimation techniques to control for the impact of outliers. First, the median least squares regressor minimizes the median square of residuals rather than the average and thus reduces the effect of outliers (Clarke, Cull and Fuchs, 2006) . A look at Table 2 confirms that the median and mean differ quite a lot for many variables. Second, the robust estimation technique uses all observations available, but assigns different weights to avoid the impact of outliers. Specifically, through an iterative process, observations are weighted based on the absolute value of their residuals, with observations with large residuals being assigned smaller weights (Cull, Matesova and Shirley, 2002; Beck, Cull and Jerome, 2005) . Tables 6 and 7 report the results for the median least square and robust regressions that only include bank characteristics as potential determinants of the spreads and margins. Overall, the previous main findings hold that spreads and margins are positively correlated with overhead costs; spreads decrease with bank size, a higher loan portfolio share in mining and lower share in agriculture and foreign-owned banks; similarly, margins increase with bank size and lower agriculture loan portfolio share. Further, unlike in Table 3 , ROA is positive and significant in most regressions, suggesting that more profitable firms also charge higher spreads and earn higher margins. However, we also acknowledge the possibility of reverse causation, that is, banks that charge higher spreads and/ or earn higher margins, could be more profitable. But all our results are the same even if we exclude the ROA variable so the possibility of reverse causation does not change any of our conclusions.
In addition, Tables 8 and 9 provide the findings for the robustness estimations that contain both the industry and macroeconomic control variables. As above, in both the median least squares and robust regressions the Herfindahl index for the loan market is significantly influencing the spread but the economic effect is negligible. Even though the UCB privatization dummy and foreign share in deposits are significant in some model specifications, they are not consistently significant across both the median least squares and robust regressions. We also obtain some evidence that the findings for the macroeconomic variables are robust to the alternative estimation methods.
We also estimate all the margin specifications with the narrow margin definition. 20 The results are consistent with the wide margin estimations; that is, overhead costs are the key driver, larger firms tend to have higher margins, firms with a higher agricultural share earn lower margins. The findings from the macroeconomic characteristics are also consistent with the regressions of the wide margin. The insignificant effect of privatization and foreign bank entry on spreads and margins stands in sharp contrast to cross-country work that has found a positive effect of both on intermediation efficiency. There are several interpretations of this result. First, it could be the case that the time frame we are considering is too short for such effects to show. Second, the UCB-Stanbic merger increased the foreign bank share in deposits from over 60% to over 80%, so from a high level to an even higher level; perhaps positive effects of foreign bank ownership level off after a certain threshold. Third, while most of the cross-country work is based either on broad samples or on the Latin American region, it could be that the weak contractual and informational frameworks in Sub-Saharan Africa do not allow these systems to benefit from privatization and foreign bank entry as other developing countries. This last interpretation suggests that more fundamental characteristics of the Ugandan banking market result in low competitiveness and that changes in market structure can therefore not affect competitiveness.
Conclusions
The absence of credit information sharing ties borrowers to one institution thus undermining competition for clients and increasing hurdles for new institutions to come into the market.
Deficiencies in the legal system result in the preferred use of debentures that comprise all of a debtor's assets, thus again tying borrowers to a specific lender. Reforms in the contractual and informational frameworks such as the ongoing establishment of a credit bureau can enhance competitiveness. Broadening the financial system to Tier 2 (bank-like institutions) and Tier 3
(microfinance deposit-taking institutions) by including these institutions in the payment system and efforts to unite banks under one ATM network are other measures that can help enhance competitiveness and thus efficiency.
The finding that outreach efforts by financial institutions have implications for efficiency as measured by spreads, margins and overhead costs also holds important policy measures.
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